Serum cholesterol, lecithin-cholesterol acyltransferase, and hepatic hydroxymethylglutaryl coenzyme A reductase activities of lean and obese Zucker rats.
Serum cholesterol concentrations, lecithin-cholesterol acyltransferase (LCAT), and hepatic 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase activities of lean and obese Zucker rats were compared. The excess serum cholesterol of the female obese rat is found to be mainly free cholesterol associated with very low-density lipoproteins, whereas that of the male obese rat is carried as cholesterol esters associated with high-density lipoproteins. The high level of serum free cholesterol in the female obese rat is not due to a deficiency in lecithin-cholesterol acyltransferase activity. This enzyme activity is found to be elevated in the male obese rat. Hepatic HMG-CoA reductase activity declines as rats mature; this observation is most apparent in obese male rats. Lean rats exhibit the normal diurnal rhythm, but mature obese rats show little diurnal variation in HMG-CoA reductase activity. Obese female rats maintain high reductase activities, but the activities of obese male rats remain low at all times. Starvation suppresses liver HMG-CoA reductase and serum cholesterol in both lean and obese female rats. Thus, an increase in hepatic cholesterol synthesis may contribute to hypercholesterolemia in the obese female Zucker rat. On the other hand, factors such as nonhepatic synthesis or a decreased cholesterol catabolism may play more important roles in maintaining high serum cholesterol in the obese male Zucker rat.